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ABSTRACT Metallic glasses (MGs) are formed by the deep undercooling of high-temperature melt up
to the glass transition temperature, and this process avoids the crystallization of the melt into ordered con-
figurations of atoms. The atomic packing of MGs lacks a long-range periodicity. MGs reside at metastable
energy states far away from the equilibrium of thermodynamics, but they are jammed in dynamics. These
features provide MGs with remarkable mechanical, physical, and chemical properties, such as very high
strength that is close to the ideal limit. However, the plastic deformation of MGs at room temperature is
easily localized to form nanoscale shear bands, thereby resulting in limited macroscopic plasticity. More-
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over, physical ageing spontaneously reduces their energies toward an equilibrium state, thereby further

weakening the plastic deformation ability of MGs, which is known as ageing-induced brittleness. Recent

studies have shown that MGs can be rejuvenated with external energy injection into more disordered

high-energy states in structure. This process, which is the inverse of physical ageing, can effectively im-

prove the global plasticity of MGs and is expected to solve the problems of shear banding and physical

ageing that restrict the applications of such materials. Therefore, the relevant aspects of the rejuvenation

of MGs have attracted increasing interest. This article first introduces methods for the rejuvenation of

MGs starting from the concepts of ageing and rejuvenation of glasses, and then summarizes the influenc-

ing factors of rejuvenation and the effects of rejuvenation on plasticity and other mechanical behaviors of

MGs. Furthemore, the physical mechanism of rejuvenation is discussed briefly. Finally, several conclu-

sions are drawn in this field, and some important problems that deserve further investigation are pro-

posed.
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Fig.1 Schematic diagram of thermodynamic enthalpy
or entropy evolution of alloy melts during crys-
tallization (route 1), supercooling-glass transi-
tion (route 2), physical ageing (route 3) and reju-
venation (route 4) (7,—glass transition tempera-
ture, 7,—melting point, 7,—Kauzmann temper-
ature, high-T—high temperature)
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Fig.2 Schematic diagram of specific heat capacity
curves of the initial and relaxed samples
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Fig.3 Ultrafast rejuvenation of metallic glasses via a double-target plate impact technique (a) and the stress wave design (b)

(PMMA—poly(methyl methacrylate), PVD—physical vapour deposition, C,—a forward compressive wave, C,—a

backward compressive wave, R,—a release wave that is the reflection of C, at the free surface of the back target, R,—
the release (unloading) wave that is the reflection of C, at the free surface of the flyer, Ar—the duration, o,—the stress

amplitude)®”
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